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Abstract
Primary intestinal lymphangiectasia (PIL) is a rare dis-
order characterized by dilated intestinal lymphatics and 
the development of protein-losing enteropathy. Patients 
with PIL develop hypoalbuminemia, hypocalcemia, 
lymphopenia and hypogammaglobulinemia, and pres-
ent with bilateral lower limb edema, fatigue, abdominal 
pain and diarrhea. Endoscopy reveals diffusely elongat-
ed, circumferential and polypoid mucosae covered with 
whitish enlarged villi, all of which indicate intestinal 
lymphangiectasia. Diagnosis is confirmed by character-
istic tissue pathology, which includes dilated intestinal 
lymphatics with diffusely swollen mucosa and enlarged 
villi. The prevalence of PIL has increased since the 
introduction of capsule endoscopy. The etiology and 
prevalence of PIL remain unknown. Some studies have 
reported that several genes and regulatory molecules 
for lymphangiogenesis are related to PIL. We report 
the case of a patient with PIL involving the entire small 
bowel that was confirmed by capsule endoscopy and 
double-balloon enteroscopy-guided tissue pathology 
who carried a deletion on chromosome 4q25. The re-
lationship between this deletion on chromosome 4 and 
PIL remains to be investigated. 
© 2011 Baishideng. All rights reserved.
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INTRODUCTION
Primary intestinal lymphangiectasia (PIL) was first de-
scribed by Waldmann et al[1] in 1961. In PIL, impaired 
lymphatic drainage causes lymph leakage into the bowel 
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lumen, which results in protein-losing enteropathy. Hy-
poalbuminemia, lymphocytopenia, hypogamma-glob-
ulinemia and fat-soluble vitamin deficiency anemia are 
common laboratory findings in PIL[2]. Patients complain 
of  persistent diarrhea, abdominal pain, malabsorption, 
peripheral edema and chylous effusion. Obstructive ileus 
of  the small intestine may develop, requiring partial jeju-
nectomy[3]. In this condition, a sudden blockade of  lym-
phatic drainage occurs in the affected area, followed by 
the massive dilation of  submucosal channels and possible 
obstructive ileus. Congenital lymphedema is also associat-
ed with a selective deficit of  naive CD4+ T lymphocytes. 
PIL with very low CD4+ counts and immunoglobulin G 
levels is related to recurrent and opportunistic infections 
and associated with increased morbidity and mortality[4].
The diagnosis of  PIL is based on histological analy-
sis of  surgical specimens or endoscopic biopsies that 
reveal lacteal juice and dilated mucosal and submucosal 
lymphatic vessels. Typical mucosal findings upon endos-
copy include diffuse swelling and enlarged whitish villi. 
Esophagogastroduodenoscopy and colonoscopy can be 
used to visualize parts of  the small bowel, duodenum and 
terminal ileum, but capsule endoscopy is more useful to 
explore the entire small bowel mucosa[5]. Double-balloon 
enteroscopy can localize lesions and small bowel tissue 
can be obtained for pathological confirmation[6].
Only a few reports describe the diagnosis of  PIL us-
ing capsule endoscopy and double-balloon enteroscopy[7]. 
No prior cases were similar to the case described in the 
present study, in which a deletion was found on chromo-
some 4. We present clinical, radiological, endoscopic and 
histological findings for a patient with PIL who was diag-
nosed using these techniques. Genetic analysis was also 
performed because the patient’s protein-losing enteropa-
thy occurred at a very young age.
CASE REPORT
An 18-year-old male was transferred from the pediatrics 
department for endoscopic evaluation. He had been 
diagnosed with protein-losing enteropathy 15 d after 
birth based on laboratory findings and symptoms, but 
no cause was identified. Recurrent abdominal pain, diar-
rhea, hypoalbuminemia and malnutrition led to frequent 
hospitalization throughout his childhood. At the age of  
11 years, the patient underwent a Denver shunt operation 
to control chylous ascites. He adhered to a low-fat diet 
supplemented with medium chain triglycerides (MCT) to 
avoid lacteal engorgement and to prevent lymphatic rup-
ture with ensuing protein loss. 
At the age of  18 years, he presented with a 3 wk histo-
ry of  abdominal pain, diarrhea over 20 times a day, general 
weakness and poor oral intake. He had short stature due to 
malnutrition. The physical examination showed edema in 
his ankles and legs. Total protein and albumin were low (3.2 
and 1.8 g/dL). Sodium and potassium were within normal 
ranges (141 and 4.3 mmol/L), whereas ionized calcium 
was lower than normal (3.90 mg/dL). Urinalysis did not 
show proteinuria. The indicator levels of  thyroid function, 
T3 and free T4, were low (76.31 and 0.66 ng/dL). His pi-
tuitary function and mental capacity were normal. 
Double-contrast small bowel series with barium re-
vealed diffuse mucosal fold thickening and increased 
granularity in the duodenum, jejunum and ileum; howev-
er, barium transit time was within the normal range. Ab-
dominal ultrasonography showed diffuse small bowel wall 
thickening with a small amount of  ascites. Abdomino-
pelvic computerized tomography (CT) showed markedly 
thickened and enhanced mucosal layers of  the jejunum 
and ileum. Capsule endoscopy (MiroCam®, Intromedic 
Co., Korea) revealed diffusely elongated, circumferential 
and polypoid mucosae covered with enlarged whitish 
villi involving the entire small bowel. These findings sug-
gested intestinal lymphangiectasia (Figure 1), which was 
confirmed by double-balloon enteroscopy (Fujinon Inc., 
Japan). PIL involved the duodenum (A), jejunum (B) and 
ileum (C) (Figure 2). Multiple polypoid lesions through-
out the small bowel were observed by enteroscopy and 
were consistent with the capsule endoscopic findings. 
The intestinal mucosa was slightly atrophic and covered 
with enlarged whitish villi and numerous lymphangitic 
follicles (Figure 3). Endoscopic biopsies using forceps 
were performed on the proximal jejunum. Histological 
examination demonstrated dilated lymphatic vessels with 
positive immune reaction of  the lymphatic endothelium, 
compatible with lymphangiectasia (Figure 4). 
To evaluate the possibility of  a genetic cause, a chro-
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Figure 1  Capsule endoscopy shows diffuse edematous mucosae covered 
with enlarged and swollen villi in the jejunum (A), and diffuse finger-like 
elongated mucosa covered with enlarged whitish villi in the ileum (B). 
mosomal study was performed which revealed a normal 
male karyotype (46, XY) with a deletion of  chromosome 
4q25 (Figure 5). A chromosomal study of  the patient’s 
father revealed a normal male karyotype (46, XY). 
During hospitalization, the patient underwent con-
servative treatment that included a high protein, high 
calcium diet with intravenous electrolytes and albumin 
replacement. He has had regular check-ups and received 
conservative care such as albumin replacement since be-
ing discharged. 
DISCUSSION
PIL is a rare congenital disorder caused by abnormal 
lymphatic function. Intestinal lymphangiectasis can also 
occur as a secondary effect of  tuberculosis, sarcoidosis, 
Crohn’s disease, Budd-Chiari syndrome, lymphoma, con-
gestive heart failure, constrictive pericarditis, systemic lu-
pus erythematosus and retroperitoneal fibrosis[8]. A rare, 
previous case of  intestinal lymphangiectasia caused by 
multiple myeloma involved the mesenteric lymph nodes[9]. 
PIL was suggested because there was no evidence of  
pancreatic disease, systemic lupus erythematosus, Men-
etrier’s disease, other intestinal disorders, other disorders 
of  intestinal lymphatics or intestinal lymphoma[10]. Rup-
tured lymphatic vessels resulting from inflammatory dis-
eases of  the small intestine or malrotation were reported 
to be mechanisms of  secondary intestinal lymphangiecta-
sis. Lymph leakage into the bowel lumen, which leads to 
hypoalbuminemia and lymphopenia, is a basic mechanism 
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Figure 2  Capsule endoscopic findings in the duodenum (A), jejunum (B) and ileum (C). 
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Figure 3  Double balloon enteroscopy was performed with biopsy forceps to obtain a small bowel specimen of polypoid mucosa covered with enlarged 
whitish villi (A); and additional double balloon enteroscopic findings (B, C).
Oh TG et al . Primary intestinal lymphangiectasia with chromosome deletion
of  intestinal lymphangiectasis[11]. In PIL, the etiology of  
lymphatic dysfunction is unknown. Some studies point 
to genetic factors in hereditary lymphatic disorders, while 
other data suggest that regulatory signals involved in lym-
phangiogenesis, such as vascular endothelial growth fac-
tor receptor 3 and LYVE-1, are associated with intestinal 
lymphagiectasia[12]. Vascular endothelial growth factors-C 
and -D may also stimulate lymphangiogenesis[13]. Muta-
tions in the FOXC2 (MFH-1) gene or deletion of  the 
pik3r1 gene may result in lymphangiectasia, arrested 
lymphatic sprouting and maturation defects[14,15]. Defects 
in chromosome 4 may be related to Rieger syndrome, 
head and neck squamous cell carcinoma and postopera-
tive atrial fibrillation[16-18]. However, the present case is 
unique because a deletion was found on chromosome 4. 
We hypothesized that the deletion of  4q25 and PIL were 
related because a recent study identified a chromosome 
4q25 variant that was associated with diseases such as 
atrial fibrillation[18]. However, the relationship between 
deletions on chromosome 4q25 and lymphatic disorders 
such as PIL remains to be investigated. Mutations related 
to PIL have never previously been reported.
Diagnoses of  PIL are typically confirmed by the pres-
ence of  intestinal lymphangiectasia based on endoscopic 
findings and the corresponding histology in intestinal 
biopsy specimens[11]. Intestinal tissue is acquired through 
double balloon enteroscopy if  a suspicious lesion is ob-
served in the small intestine. Abdominal ultrasonography 
and CT show diffuse wall thickening and mesenteric 
edema[19]. Typical mucosal lesions can be identified using 
endoscopy. Donzelli et al[20] described two types of  lym-
phangiectatic plaques on the surface of  the duodenal mu-
cosa that were detected via duodenoscopy. One type had 
a diameter of  less than 1 mm, while the other exceeded 
3 mm in diameter. Asakura et al[21] reported three cardinal 
endoscopic findings in protein-losing enteropathy: scat-
tered white spots, white villi and chyle-like substances 
covering the mucosa in the jejunum. In cases of  sustained 
protein-losing enteropathy, capsule endoscopy may assist 
diagnosis. Chamouard et al[22] described a case of  PIL that 
was detected using Given M2A video capsule endoscopy. 
Fang et al[10] reported the case of  a female patient who 
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Figure 4  Histology of mucosal tissue in the jejunum shows multiple dilated lymphatics. A: HE, × 40; B: HE, × 100.
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Figure 5  The deletion on chromosome 4q25.
was diagnosed with PIL by M2A capsule endoscopy and 
was confirmed by pathological examination. In our case, 
we were able to examine the patient’s small bowel com-
pletely and detect these typical findings via capsule endos-
copy following accurate pathological diagnosis according 
to double balloon enteroscopy. However, the roles of  
capsule endoscopy and double balloon enteroscopy as 
prognosticators have not been reported. 
Outcomes of  PIL may be predicted according to 
whether complications, such as infection, malignancy 
(lymphoma) and serous effusion (pleural or pericardic), 
occur. There is no gold standard treatment for PIL. A 
low-fat diet with supplemental MCT forms the cor-
nerstone of  management in PIL[23]. MCT are directly 
absorbed into the portal venous system, which prevents 
lacteal engorgement[24]. Dietary intervention is more effec-
tive in children than in adults, therefore early diagnosis of  
intestinal lymphangiectasia and consistent attention to diet 
are very important for early nutrition and growth[25]. Small 
bowel resection may be helpful to treat localized disease[26]. 
Antiplasmin, octreotide and corticosteroids are treatment 
options, but their efficacies are variable and insufficient[11]. 
In our patient, the course of  disease apparently stabilized 
after treatment; however, he has reported episodes of  
protein-losing enteropathy during occasional periods of  
dietary therapy cessation. Antiplasmin, octreotide and 
corticosteroids may be future options if  his symptoms 
progress despite dietary therapy.
We report the case of  a patient with PIL involving the 
entire small bowel, which we confirmed using capsule 
endoscopy and double-balloon enteroscopy-guided tissue 
pathology. Capsule endoscopy showed diffusely swollen 
mucosae and enlarged whitish villi, and genetic analysis 
revealed a deletion on chromosome 4. However, we did 
not identify the specific gene associated with chromo-
some 4q25 that may be related to PIL. The LARP7 gene, 
which is located near chromosome 4q25, may be in-
volved. The possible relationship between the deletion at 
chromosome 4q25 and PIL warrants further study.
REFERENCES
1 Waldmann TA, Steinfeld JL, Dutcher TF, Davidson JD, Gor-
don RS. The role of the gastrointestinal system in “idiopathic 
hypoproteinemia”. Gastroenterology 1961; 41: 197-207
2 Salomons HA, Kramer P, Nikulasson S, Schroy PC. Endo-
scopic features of long-standing primary intestinal lymphan-
giectasia. Gastrointest Endosc 1995; 41: 516-518
3 Lenzhofer R, Lindner M, Moser A, Berger J, Schuschnigg C, 
Thurner J. Acute jejunal ileus in intestinal lymphangiectasia. 
Clin Investig 1993; 71: 568-571
4 Dierselhuis MP, Boelens JJ, Versteegh FG, Weemaes C, 
Wulffraat NM. Recurrent and opportunistic infections in 
children with primary intestinal lymphangiectasia. J Pediatr 
Gastroenterol Nutr 2007; 44: 382-385
5 Triantafyllou K. Can we improve the diagnostic yield of 
small bowel video-capsule endoscopy? World J Gastrointest 
Endosc 2010; 2: 143-146
6 Yamamoto H, Sekine Y, Sato Y, Higashizawa T, Miyata T, 
Iino S, Ido K, Sugano K. Total enteroscopy with a nonsurgi-
cal steerable double-balloon method. Gastrointest Endosc 
2001; 53: 216-220
7 Hirano A, Matsumoto T, Esaki M, Fujita K, Iida M. Intes-
tinal lymphangiectasia presenting with duodeno-jejunal 
polyposis: enteroscopic findings. Endoscopy 2010; 42 Suppl 2: 
E281-E282
8 Edworthy SM, Fritzler MJ, Kelly JK, McHattie JD, Shaffer 
EA. Protein-losing enteropathy in systemic lupus erythe-
matosus associated with intestinal lymphangiectasia. Am J 
Gastroenterol 1990; 85: 1398-1402
9 Bhat M, Laneuville P, Marliss EB, Costea F, Marcus V, Seid-
man EG, Bitton A. Secondary intestinal lymphangiectasia 
due to multiple myeloma. Gastrointest Endosc 2011; 74: 
718-720
10 Fang YH, Zhang BL, Wu JG, Chen CX. A primary intestinal 
lymphangiectasia patient diagnosed by capsule endoscopy 
and confirmed at surgery: a case report. World J Gastroenterol 
2007; 13: 2263-2265
11 Vignes S, Bellanger J. Primary intestinal lymphangiectasia 
(Waldmann’s disease). Orphanet J Rare Dis 2008; 3: 5
12 Hokari R, Kitagawa N, Watanabe C, Komoto S, Kurihara C, 
Okada Y, Kawaguchi A, Nagao S, Hibi T, Miura S. Changes 
in regulatory molecules for lymphangiogenesis in intestinal 
lymphangiectasia with enteric protein loss. J Gastroenterol 
Hepatol 2008; 23: e88-e95
13 Karkkainen MJ, Jussila L, Ferrell RE, Finegold DN, Alitalo K. 
Molecular regulation of lymphangiogenesis and targets for 
tissue oedema. Trends Mol Med 2001; 7: 18-22
14 Yildirim-Toruner C, Subramanian K, El Manjra L, Chen E, 
Goldstein S, Vitale E. A novel frameshift mutation of FOXC2 
gene in a family with hereditary lymphedema-distichiasis 
syndrome associated with renal disease and diabetes mel-
litus. Am J Med Genet A 2004; 131: 281-286
15 Mouta-Bellum C, Kirov A, Miceli-Libby L, Mancini ML, 
Petrova TV, Liaw L, Prudovsky I, Thorpe PE, Miura N, 
Cantley LC, Alitalo K, Fruman DA, Vary CP. Organ-specific 
lymphangiectasia, arrested lymphatic sprouting, and matu-
ration defects resulting from gene-targeting of the PI3K 
regulatory isoforms p85alpha, p55alpha, and p50alpha. Dev 
Dyn 2009; 238: 2670-2679
16 Engenheiro E, Saraiva J, Carreira I, Ramos L, Ropers HH, 
Silva E, Tommerup N, Tümer Z. Cytogenetically invisible 
microdeletions involving PITX2 in Rieger syndrome. Clin 
Genet 2007; 72: 464-470
17 Cetin E, Cengiz B, Gunduz E, Gunduz M, Nagatsuka H, 
Bekir-Beder L, Fukushima K, Pehlivan D, N MO, Nishizaki 
K, Shimizu K, Nagai N. Deletion mapping of chromosome 
4q22-35 and identification of four frequently deleted regions 
in head and neck cancers. Neoplasma 2008; 55: 299-304
18 Lubitz SA, Sinner MF, Lunetta KL, Makino S, Pfeufer A, 
Rahman R, Veltman CE, Barnard J, Bis JC, Danik SP, Sonni A, 
Shea MA, Del Monte F, Perz S, Müller M, Peters A, Green-
berg SM, Furie KL, van Noord C, Boerwinkle E, Stricker BH, 
Witteman J, Smith JD, Chung MK, Heckbert SR, Benjamin 
EJ, Rosand J, Arking DE, Alonso A, Kääb S, Ellinor PT. Inde-
pendent susceptibility markers for atrial fibrillation on chro-
mosome 4q25. Circulation 2010; 122: 976-984
19 Maconi G, Molteni P, Manzionna G, Parente F, Bianchi 
Porro G. Ultrasonographic features of long-standing primary 
intestinal lymphangiectasia. Eur J Ultrasound 1998; 7: 195-198
20 Donzelli F, Norberto L, Marigo A, Barbato A, Tapparello G, 
Basso G, Zacchello G. Primary intestinal lymphangiectasia. 
Comparison between endoscopic and radiological findings. 
Helv Paediatr Acta 1980; 35: 169-175
21 Asakura H, Miura S, Morishita T, Aiso S, Tanaka T, Kitahora 
T, Tsuchiya M, Enomoto Y, Watanabe Y. Endoscopic and 
histopathological study on primary and secondary intestinal 
lymphangiectasia. Dig Dis Sci 1981; 26: 312-320
22 Chamouard P, Nehme-Schuster H, Simler JM, Finck G, Bau-
mann R, Pasquali JL. Videocapsule endoscopy is useful for 
the diagnosis of intestinal lymphangiectasia. Dig Liver Dis 
2006; 38: 699-703
23 Jeffries GH, Chapman A, Sleisenger MH. Low-fat diet in in-
239 November 16, 2011|Volume 3|Issue 11|WJGE|www.wjgnet.com
Oh TG et al . Primary intestinal lymphangiectasia with chromosome deletion
240 November 16, 2011|Volume 3|Issue 11|WJGE|www.wjgnet.com
testinal lymphangiectasia. Its effect on albumin metabolism. 
N Engl J Med 1964; 270: 761-766
24 Alfano V, Tritto G, Alfonsi L, Cella A, Pasanisi F, Contaldo 
F. Stable reversal of pathologic signs of primitive intestinal 
lymphangiectasia with a hypolipidic, MCT-enriched diet. 
Nutrition 2000; 16: 303-304
25 Wen J, Tang Q, Wu J, Wang Y, Cai W. Primary intestinal 
lymphangiectasia: four case reports and a review of the lit-
erature. Dig Dis Sci 2010; 55: 3466-3472
26 Warshaw AL, Waldmann TA, Laster L. Protein-losing en-
teropathy and malabsorption in regional enteritis: cure by 
limited ileal resection. Ann Surg 1973; 178: 578-580
S- Editor  Zhang SJ    L- Editor  Roemmele A    E- Editor  Zheng XM
Oh TG et al . Primary intestinal lymphangiectasia with chromosome deletion
